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We. Farbenfabriken Bayer Aktien- 
CESELLSCHAFT, a body corporate organised 
under the laws of Germany, of Leverkusen, 
Germany, do h^by declare the invention. 
5 for which we pray that a patent may be 
granted to ns. and the method by which it 
is to be performed, to be particularly de- 
scribed in and by the following statement— 
This invention relates to mouldable plas- 
10 tits compositions comprising carboxylic 
acids containing more than 5 carbon atoms 
in admixture witii copolymers of etiiylene 
and «j9-olefinically unsatizirated carboxylic 
acids containing metal ions. 

It is known that copolymers oi ethylciie 
and ogS-oIefinically unsaturated carboxylic 
acids can be reacted with water-soluble 
metal compounds. This reaction is accom- 
panied by neutralisation of the carboxyl 
20 groups present in the copolymers. In the 
solid state, plastics compositions trf this kind 
show the same properties as cross-linked 
polymers altiiough they can be fused, in 
which state they show the properties of un- 
25 crosslinkcd polymers. Unfortunately, both 
the preparation and the processing of salt- 
like plastics such as these provide consider- 
able difficulties, particularly when high mole- 
cular wei^t copolymer^ are used as the 
30 starting materials and when coinpounds of 
polyvalent metals are employed to neutralise 
the carboxyl groups present in the copoly- 
mer. , „ 
Such polyvalent metals, for example alka- 
55 line earth metals, zinc, alummium or lead, 
tend to oversolidif y the copolymer when used 
in appreciable quantities to neutralise the 
carboxyl poups present in it An excessively 
intensive ^salt crosslinking" occurs, so that 
40 the products cannot be processed or can only 
be processed at undesirably high tempera- 

[Pite 4s. 6d.l 
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tures. In some cases, the materials ate also 
hard and brittie. 

If saltfi of the alkali metals are used to 
neutralise tile carboxyl groups preset in 45 
ethylene cc^dymeis, the difficulties involved 
in processing are not on the same scale, 
altiiough the alkali metal carboxylate groups 
present in the polymers make them undesir- 
ably over-sensitive to water. 

It is known from Belgian Patent Specifi- 
cation No, 611.627 fliat hoinopolymers and 
Dopcdymers <tf olefinically unsaturated mono- 
mers can be mixed witii 0.05 to 5% by 
wdght, based on the total mixture of car- 
boxylic acids containing at least four carboii 
atoms witii a view to improving their pro- 
perties, such as tiieir impact strength arid 
modulus of elasticity. « . 

It is also known ftom Belgian Pateat oO 
Specification No. 616.888 that between O.l 
and 5%. by wei^t of carboxylic acids con- 
taining 6 to 60 carbon atoms can be addai to 
homopolymers of monoolefins, of ethylene in 
particular, with a view to improving their 65 
properties. ^n^oi 
Japanese Patent Application No. 16938/ 
1961 (published in Chemischcs Zentralblatt, 
1965. Vol. 21, No. 2808) relates to a mbtture 
of polyethylene witii 0.003 to 5% by weight 70 
<rf lithium soaps Of fatty acids con^nhig at 
least 6 carbon atoms, or naphtiienic adds. 
This is said to inhibit crack growth when tile - 
polymw is heated for prolonged periods. 

By contrast. Copolymers of etiiyleaie witii 75 
a,|S-oIefinicalIy unsaturated cafbttxyhc acids 
and optionally odicr monomers, in which 
the hydrogen atoms of tiie Carboxyl ^oups 
incorporated are completely or partly fe- 
placed by nionovalent or polyvalent metal 80 
ions, axe used in tiie process according to 
the present invention. The addition of car- 
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- ?Shutable to the interacUon bctW'S^Di ^ ^^^^ ^ ^ ^f^hSthe adidtion af rcla- 

15 and obSned by the p«- 

acids .added. The 1^^^ nor even 

sent invenuoo «s nwwer 
suggested m the Pnor art re^^^^^ is to 

One object of t^ P^l^oertics of copoly- 
20 improve the pr««s^eP^P«^^^^ un- 

*'^/*,&Uc acids both during and 
saturated catboxyl groups 

aft^r S nolvSent metals, and .n 



quantities. ^ ""'TiJJted. Finally, it bas 

also been to""^„^'£.^of carboxylic aads 
tively large ? mbjm atop^?* -- 

oontaming ?jre toan = "^^^^^n ,n 
accompanied by bttle ^r JO a ^ 

the ultiin^te temde stiengm ^ 
rtolymeis. whilst OP. tM increased. 
K&elongatm.sfa^^ jea5t 

Ethylene <»PO^y?^^^Mr5rto96 mol % 



in large amounts. invention relates 

rrrmln^S- from 10_to t>T.e may^^ ^ ^ 



of emyicuc '-p . jndex of the co- » 

carboxyUc acids ^V^u^ 0-2 sl^^ ^ 
polymers should be at ^ ^^s. The 
ySxTd^-^eTui^ccordance with 

In addition to the «,P oiemu 7 
-ted. c^boxyhc aadg ^^^^^Uti — 



ol^&nically "^.^''^"f^^n^mer / from 10 to 
optionally other coinonome . ^ 

100% of the hydrogen a'^^^^^ ^^^.^ by 
40 groups of r^etll io^. w^iUt 

mcmovalcnt or PO'/*"" j^ns has a melt 
the copolymers ^^-f .{g'^UTwhich corn- 
index of at le?st£;^f K f ^^ ^^ by weight 
position contams^^^V containing metal 
tfon'S^rSKM containing more 

1- -.SS tJStegra^c- ^ 



ethylene ^gJ^Slin f>^^«7 comonomers. 

monomers: r,ii.finicallv unsaturated 

a) Derivatives of ^ acrylamide. 

monocarboxyhc aci^. su^ as ^ ^^^ylo- 

SethacrylamMe^ ^^^f ^d methac^lic 110 
nitrile and f ,f ^turated mono. 

acid. Part?«fl^\tKa)Btaining 1 to 20 
hydric aUphatic ^Sba^ alcohols con- 
carbon atoms ^y^l°^^p^. aralkyl 
-^^^ !?/.^^^ySrAls,s«ch - 



^--^^rSu'cTrboxylic adds of^thjs ^fn^no-lefinicaUy mi- 

Monocsters of J.P ^"^^ containing 

rr4farbra°^s°5b4y^^^ 

hydroxy-n-butyl, i«to^jJ^.^^ ^^^^^^^^ 
aU-^n-bSf Ste.^cL.also be em^ 

ployed. 



than 5 carooD a.^^- - 
Coniaun"5 rarboxvlic acids of tnis 

cause in S^^^^^lS^ 
ss kind are not completely w^i^ ^ g^^. 

Stmentioned ^"gVf^ ealU^ acids 
prising that the addition oi «^^ ^^^^ 

containing carboxylic acids con- 

paiticular ''I'^'^io^^^K atoms (^^^ 
60 taining more Aan lU ca 

ample, oleic acid) to nar , p(,iymeric 
linked and almos "»P^fo* example the 
salts of polyv^ent ^^^tals^t^^^^^ . 



fluids contammg 2 to lo carwu , 

formaWehide and vmyl a«Umde. 
S Coniugated dienes contammg 4 to 6 car 
hL aSnS such as butadiene, isoprene. 
15 dtoeayn>utediene and chl«oprene- and 
^ftopylene. cydohepUtriene or norboma- 

A^lic esters, methacijlic esters and &e 
vinySU listed are pre/erably used as the 
20 additional comonomers. inrornorat- 
Although ethylene ^oP'^lVf^^^^fe^S 
tag these additional monomers m^ be used, 
-o ^rfffmA to 'jse copolymers of etnyienB 
';iP,''3^tefi«lca% un^tirated carboxyhc 

^ ^"Se''°Sefimcally unsaturated carboxylic 
acS can briSo?porated in fte po^y^J 
qu^titie" from 1 to 30 mol % and Preto- 
% in qu^tities from 2 to 20 %^ 

tt k alsroossible to use itaconic acid, matoc 
acwS fSc acid or their half e^ts wtt 
aSSls containing 1 to 8 carb°n atoms, for 

coSposiSs'1c''cording to ^^-^'.^ 
40 f^J^tion. for sample, o^dauon graftmg. 

Mos'^ak 745.425 

ffic^ds and optionally other mono- 
S maTS ^^ed ov.t under the^A- 

"oS- of 'the p^^^'^j^fg^fggT 
65 Patent Specification No. 1.011.381. 



Tha carboxyl BTOuns ol the copolymen 
J^ritto Srtely or partly nenttaliscd 

S^^^^STTyil-m^ug^.^B^^ 

and Pl^y^^^v^t 
Rubber Publishing Company. 37th Editwn. 

^iSiS carboxylic acids containing more 
than 5 Srtm atois for additi<m to the poly- 80 
^erii^tsSde saturated or unsaturated 
T5f«tl7 cvSphatic. araHphatic aro- 

^arboxylicacW r^^^^?^\^<>'^^^ ^ 

of 103 for example naphthenic acius syn 
fottv acids cott<Hisced oil acids, tall 
Snatty TdSie^ acid, tfn acids cjn- 

7^ caltcvcKc acid, t»-ammocaproic acio, v\t 
nhnilSe^r N-^dohexylaminosuccimc 
ptayialanme or^cy ^ ^^l^tur- 

aS'or ^^ted aliphatic monocarboxy- 

^'^rfli^T'-e ttplcs of suitable 95 
sat^ti a?iph^ acids: caprylic a«d. 
lariric acid myristic acid, arachic acid, be- 
E S acid, palmitic acid and 

I^'a^tion. oleic acid, decylenic ad4 IGO 

suUaMe ^turated aliphatic fatty ^is. 105 

Spies of «liP^l^i^.P°ly?'Si^ 
^.MkMe adipic add. pimelic acid, suberrc 
ISJ ^ add. uidecane ^carboxyhc 
high« polycarboxylic acids obtamed by 
?^i;,SrisaSon or oxidation pracc«s^^^^ 110 
examnle by the copolyensation of unsatur 
t^^^r^boxYHc adds with olefins, vm^l or 
Slit^S^ or from petrochemicals 
^5 rtHSomerisation of f a^^^or sjm- 
ttetfc fatty adds, for example so-called di 115 

■^bo^lic acids or polycarboxylic acids 

'^ThTc Who acids containing more than 
5 Sbof a^ are added to the salt form 
of the eAvl^ecopolymers in quantities from 125 
S i 1^100% by weight, based on polymer 

fi^blv added in quantities from 3 to au/o 
bTSt Alipl^tic carboxylic acids con- 
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bStt'« P°ly^' iSiS or ifl the sobd 
state at temperatuKS m ^d^g 

or fused fona mto a oispc preferred bow- 

10 of the Poly^'tiff^ffbo^lic acid uito f « 
ever to work the <:arDo*j ^ a 

toeader at t^^P^Jj^orporating the ^- 
altemative it d^n^S P"*' 

IS boOTlic acid comprises acBu>g^ ethylene co- 
SStiSnofthemeUlsJt oftne^^^^ 

trhulk in solution or ■n^"' . ^oiids they 

^"^flOoVo neutralised sodjim f^Jgh' 

IS r^olymerised methacryiK g jflcation 
fJoXce with British Pate« ^Pj^ . ft^m 
No 1.011.981. page 10. (Pr^^^^j .how any 
Table IV). l«^ a mS-i-id-^ appar^^ 

the exuemcly l^^^^*"- following to de 
45 mit^atebowthe^^^^^^ acid, 
is improved f ^n&cs in its pro^ 
rhus eliminating any uuu acid is 

50 portions «>mpnsine f roUer at 

the Dolymer salt on ^ o pjocessibility 
*0-C.andthcimpio^^^^^^ inj^ 
is followed by i^^^frljparent oompositwns 
In ^very.instance Jr^P'bc ,nto 

55 are obtained *f'=°^^inis. 
injection mould.o|^or^^„j3,id 

Stearic acid Na in vu y ^ ^ 
^ §;? approx"-' 
11 



Snot be ptoc^ ^"^^^ S 

above l^'%uivalent<^^ ^telt index 

OA ^-^^ 5 0 

^lyo^r with z^'^^g^ acid 1*«»^.,^ 
tv rranoval of the acfu This is a matenai 

Zcmm diyet at IfJ^J^a which do^ 

Extwiplc 4; fcdiowing types of poiy- 

Meul s.J^^iJ,*^^d the following Ex 

rfinSx Of 15 s/lO^^alcium saUs of 
' ^he 100% "^^'f^^t in the 
polymers 1 and 2 do noi ,,eight <i£ 

rjL aoparatus. A**®^/ ^^n^on a^kneader 120 

:^^Shave be«n w^«^j>^«|,Vy^ 
2 iVa the m^^;^ctively ^e 

cessed. j 
Example 5: alumimum salt, oi 

The 65% neutrabsed. " cros- 

polym^ 3 f^^mai /^er^% 
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22 
33 
50 



. 0.15 
0.33 
0.33 
1.0 
1.5 



Melt index 
g/lOmins. 
no flow 
0.8 
2.2 
5.5 
6.5 
6.5 
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in the polymer) have been worked into it, 
the polymer salt loses its cxosslinked diarao* 
ter, is transparent, satisfactorily processible 
and has a melt index of 2.8 g/10 mins. 

5 Example 6: 

The effect of various types of carboxylic 
acids is demonstrated in the following, with 
reference to the 100% neutralised caJcimn 
salt of polymer 1 OExample 4). A kneader 

10 was used for woridng in which was carried 
(Hit at 150**C. in the absence of air: — 

Melt index 

% by weight carboxylic acid g/10 mins. 
0.0 no flow 

15 10 stearic acid 11 
5.0 adipic acid 9 
8.0 azelaic acid 14 
15.0 abietic acid 2.9 
9.0 phenylacetic acid 16 
20 11 e-ammocaproic acid 8 
8 copolymer erf 37 mol 
% of acrylic acid and 
and 63 mol % of ethy- 
lene 1.2 
25 Example?: 

A polymer of 90% by weight of ethylene 
and 10% by weight of methacrylic acid, 70% 
of whidi is in the form of the sodinm salt 
and which has a breaking elongation of 
30 490%, is kneaded with stearic acid at 120''C. 
After storage for 5 days, the following break- 
ing elongations are measiiared. 
% by weight Breaking 
of stearic acid elongation % 

35 — 490 
5 540 
10 551 
The increase in breaking elongation im- 
proves the blowing properties of the material, 
40 and the elastic properties of the films pro- 
duced from it. 
WHAT WE CLAIM IS:— 
1 . A mouldable plastics composition com- 



prising a" copolymer erf ethylene and an 
olefinicaily unsaturated carboxylic acid and 45 
optionally o&er comonomers, from 10 to 
100% of the hydanogen atoms in the car- 
boxyl groups <tf the copdym^ being le- 
pla<xd by monovalent or polyvalent metal 
ions, whilst the copolymer free of metal ions 50 
has a melt ind^ of at least 0.2 g/10 mins. 
which composition contains from O.l to 
100% by weight, based oa the copolymer 
containing metal ions, of a (^boxylic acid 
- containing more than 5 carbon atoms. 55 

2. A mouldable plastics composition as 
claimed in claim 1, whidi contains from 3 
to 50% by weight, based on the copolymer 
containing metal ions, of a carboxylic acid 
containing more than 5 carbon atoms. 60 

3. A mouldable plastics composition as 
claims! in claim 1 or 2, wherein the car- 
boxylic acid containing more than 5 carbon 
atoms is an aliphatic carboxylic acid con- 
taining more than 10 carbton atoms. 65 

4. A mouldable plastics composition as 
claimed in any of claims 1 to 3 wherein the 
copolymer comprises at least 40 mol % of 
ethylwie. 1 to 30 mol % of an a,/S-olefinically 
unsaturated carboxylic acid and optionally 70 
up to 30 mol % of other comonomers, the 
hydrogen atoms in the carboxyl groups of 
die copolymer being completely or partly re- 
placed by ions of a metal of Grouo 1, 11, IQ, 
IV-A or Vm of the Periodic System (as 75. 
hereinbefore specified). 

5. A mouldable plastics compiosition as^ 
claimed in claim 1 substantialy as described 
with reference to any of the Examples. 

ELKINGTON Sc FIFE, 
Chartered Patent Agents, 

High Holborn House, 

52-54 High Holborn, 
London, W.C.I. 
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